When entering a monetary union, member-countries change the nature of their sovereign debt in a fundamental way, i.e. they cease to have control over the currency in which their debt is issued. As a result, financial markets can force these countries' sovereigns into default. This makes the monetary union fragile and vulnerable to changing market sentiments. It also makes it possible that self-fulfilling multiple equilibria arise.
Introduction
In order to design the appropriate governance institutions for the Eurozone it is important to make the right diagnosis of the nature of the debt crisis in the Eurozone. Failure to do so, can lead to designing a governance structure that is inappropriate for dealing with the problems of the Eurozone. In this paper I argue that the governance structure that has emerged after a series of decisions of successive European Council meetings, although an important step forwards, fails to address some fundamental problems in a monetary union.
A Paradox
I start with the paradox that is immediately visible from a comparison of Figures  1 and 2 . Figure 1 shows the debt to GDP ratios of the UK and Spain. It can be seen that since the start of the financial crisis the government debt ratio of the UK has increased more than that of Spain. As a result, in 2011 as a percent of GDP the UK government debt stood 17% higher than the Spanish Government debt (89% versus 72%). Yet from Figure 2 it appears that the financial markets have singled out Spain and not the UK as the country that could get entangled in a government debt crisis. This can be seen from the fact that since the start of 2010 the yield on Spanish government bonds has increased strongly relative to the UK, suggesting that the markets price in a significantly higher default risk on Spanish than on UK government bonds. In early 2011 this difference amounted to 200 basis points. Why is it that financial markets attach a much higher default risk on Spanish than on UK government bonds government bonds, while it appears that the UK faces a less favourable sovereign debt and deficit dynamics?
One possible answer is that it may have something to do with the banking sector. This is unconvincing, though. The state of the UK banking sector is certainly not much better than the one of Spain. I will argue that this difference in the evaluation of the sovereign default risks is related to the fact that Spain belongs to a monetary union, while the UK is not part of a monetary union, and therefore has control over the currency in which it issues its debt. 
On the nature of sovereign debt in a monetary union
In a nutshell the difference in the nature of sovereign debt between members and non-members of a monetary union boils down to the following. Members of a monetary union issue debt in a currency over which they have no control. This has an important implication. It means that these countries' governments cannot guarantee the bondholders that the cash will always be available to pay them out when the bonds mature. This is not the case in countries that are not part of a monetary union, and have kept control over the currency in which they issue debt. Governments of these "stand-alone" countries give an implicit guarantee to the bondholders that the cash will always be there to pay them out. The reason is that these government can and will force the central bank to provide the cash in times of crisis.
The previous analysis suggests that there is an important potentially destructive dynamics in a monetary union. Members of a monetary union are very susceptible to liquidity movements. When investors fear some payment difficulty (e.g. triggered by a recession that leads to an increase in the government budget deficit), liquidity is withdrawn from the national market (a "sudden stop"). This can set in motion a devilish interaction between liquidity and solvency crises. Once a member country gets entangled in a liquidity crisis, interest rates are pushed up. 
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Spain UK Thus the liquidity crisis turns into a solvency crisis. Investors can then claim that it was right to pull out the money from a particular national market. It is a selffulfilling prophecy: the country has become insolvent because investors fear insolvency.
Note that I am not arguing that all solvency problems in the Eurozone are of this nature. In the case of Greece, for example, one can argue that the Greek government was insolvent before investors made their moves and triggered a liquidity crisis in May 2010. What I am arguing is that in a monetary union countries become vulnerable to self-fulfilling movements of distrust that set in motion a devilish interaction between liquidity and solvency crises. From the preceding analysis, it follows that financial markets acquire great power in a monetary union.
Multiple equilibria
The inherent volatility of financial markets leads to another fundamental problem. It can give rise to multiple equilibria, some of them good ones; others bad ones. This arises from the self-fulfilling nature of market expectations. In appendix, I present a simple theoretical model showing more formally how multiple equilibria can arise.
Suppose markets trust government A. Investors then will show a willingness to buy government bonds at a low interest rate. A low interest rate embodies a belief that the default risk is low. But the same low interest rate also has the effect of producing a low risk of default. This is made very clear from our solvency calculations in table 1. Markets trust that the UK government will not default (despite its having a high debt ratio). As a result, the UK government enjoys a low interest rate. Our solvency calculation then shows that indeed the UK government is very solvent. Financial markets gently guide the UK towards a good equilibrium.
Suppose market distrusts government B. As a result, investors sell the government bonds. The ensuing increase in the interest rate embeds the belief that there is a default risk. At the same time this high interest rate actually makes default more likely. Thus in our calculation from table 1 it appears that the market's distrust in the Spanish government in a self-fulfilling way has made default more likely. Financial markets push Spain towards a bad equilibrium.
The occurrence of bad equilibria is more likely with members of a monetary union, which have no control of the currency in which they issue their debt, than with stand-alone countries that have issued debt in a currency over which they have full control. Members of a monetary union face the same problem as emerging countries that because of underdeveloped domestic financial markets, are forced to issue their debt in a foreign currency (Calvo, et al. (2006 ), see Eichengreen, at al. (2005 ). In the words of Eichengreen et al.(2005) this works as the "original sin" that leads these countries into a bad equilibrium full of pain and misery.
To wrap up the previous discussion: members of monetary union are sensitive to movements of distrust that have self-fulfilling properties and that can lead them to be pushed into a bad equilibrium. The latter arises because distrust can set in motion a devilish interaction between liquidity and solvency crises. Being pushed into a bad equilibrium has two further consequences. I analyze these in the following section.
The bad news about a bad equilibrium
There are two features of a bad equilibrium that are worth analyzing further. First, domestic banks are affected by the bad equilibrium in different ways. When investors pull out from the domestic bond market, the interest rate on government bonds increases. Since the domestic banks are usually the main investors in the domestic sovereign bond market, this shows up as significant losses on their balance sheets. In addition, domestic banks are caught up in a funding problem. As argued earlier, domestic liquidity dries up (the money stock declines) making it difficult for the domestic banks to rollover their deposits, except by paying prohibitive interest rates. Thus the sovereign debt crisis spills over into a domestic banking crisis, even if the domestic banks were sound to start with. This feature has played an important role in the case of Greece and Portugal where the sovereign debt crisis has led to a full-blown banking crisis. In the case of Ireland, there was a banking problem prior to the sovereign debt crisis (which in fact triggered the sovereign debt crisis). The latter, however, intensified the banking crisis.
Second, once in a bad equilibrium, members of monetary union find it very difficult to use automatic budget stabilizers: A recession leads to higher government budget deficits; this in turn leads to distrust of markets in the capacity of governments to service their future debt, triggering a liquidity and solvency crisis; the latter then forces them to institute austerity programs in the midst of a recession. In the stand-alone country (UK) this does not happen because the distrust generated by higher budget deficit triggers a stabilizing mechanism.
Thus, member countries of a monetary union are downgraded to the status of emerging economies, which find it difficult if not impossible to use budgetary policies to stabilize the business cycle. This feature has been shown to produce pronounced booms and busts in emerging economies (see Eichengreen, et al. (2005) ). This feature of a monetary union makes it potentially very costly. The automatic stabilizers in the government budget constitute an important social achievement in the developed world as they soften the pain for many people created by the booms and busts in capitalist societies. If a monetary union has the implication of destroying these automatic stabilizers, it is unclear whether the social and political basis for such a union can be maintained. It is therefore important to design a governance structure that maintains these automatic stabilizers.
Imbalances and sovereign debt
The previous analysis allows us to connect sovereign debt dynamics and imbalances problems.
It is now widely recognized that one of the fundamental imbalances in the Eurozone is the increased divergence in competitive positions of the members of the Eurozone since 2000. The phenomenon is shown in figure 3. One may criticize this figure because of the choice of 2000 as the base year. Indeed, this choice assumes that in 2000 there were no imbalances in competitive positions, so that any movement away from the 2000-level is a departure from equilibrium and thus problematic. This is surely not the case (see Alcidi and Gros(2010) . A number of countries may have been far from equilibrium in 2000 so that movements observed since that date could conceivably be movements towards equilibrium. In order to take this criticism into account I present relative unit labour costs of the member countries using the long-term average over the period 1970-2010 as the base. The results are shown in figure 4 . The divergence is less spectacular, but still very significant. Figure 5 confirms this: the standard deviation of the yearly indices increased significantly since 1999. 
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Note: Computed using data of Figure 6 .
The countries that lost competitiveness from 1999 to 2008 (Greece, Portugal, Spain, Ireland) have to start improving it. Given the impossibility of using a devaluation of the currency, an internal devaluation must be engineered, i.e. wages and prices must be brought down relative to those of the competitors. This can only be achieved by deflationary macroeconomic policies (mainly budgetary policies). Inevitably, this will first lead to a recession and thus (through the operation of the automatic stabilizers) to increases in budget deficits.
Most of the analyses in textbooks now stop by noting that this is a slow and painful process. The analysis of the previous sections, however, allows us to go a little further and to link it with the debt dynamics described earlier. As countries experience increasing budget deficits while they attempt to improve their competitiveness, financial markets are likely to get nervous. Distrust may install itself. If strong enough, the latter may lead to a liquidity crisis as described before. This then inevitably triggers a solvency crisis.
Thus the period during which countries try to improve their competitiveness is likely to be painful and turbulent: Painful, because of the recession and the ensuing increase in unemployment; turbulent, because during the adjustment period, the county can be hit by a sovereign debt and banking crises. If the latter occur, the deflationary spiral is bound to be intensified. For in that case the domestic long term interest rate increases dramatically, forcing the authorities to apply even more budgetary austerity, which in turn leads to an even more intense recession. The banks that are trapped in a funding crisis reduce their credit to the economy. The country finds itself stuck in a bad equilibrium, characterized by austerity programs that fail to reduce budget deficits because they lead to a downward economic spiral and punishing interest rate levels. The path towards recovery for members of a monetary union is likely to be crisis-prone.
The contrast with stand-alone countries that have the capacity to issue debt in their own currency is stark. When these countries have lost competitiveness, they will typically try to restore it by allowing the currency to drop in the foreign exchange market. This makes it possible not only to avoid deflation, but also to avoid a sovereign debt crisis. As we have seen earlier, these countries' governments cannot be forced into default by triggering a liquidity crisis. What is more the whole adjustment process involving currency depreciation is likely to boost output and inflation, thereby improving the solvency of the sovereign.
What kind of governance?
In order to solve the problems analyzed in the previous sections collective action is necessary. Collective action can be taken at two levels. One is at the level of the central banks; the other at the level of the government budgets.
Liquidity crises are avoided in stand-alone countries that issue debt in their own currencies mainly because the central bank can be forced to provide all the necessary liquidity to the sovereign. This outcome can also be achieved in a monetary union if the common central bank is willing to buy the different sovereigns' debt. I discuss the role of the ECB as a lender of last resort in the government bond markets in section 8.
Collective action can also be taken at the budgetary level. Ideally, a budgetary union is the instrument of collective action. By consolidating (centralizing) national government budgets into one central budget a mechanism of automatic transfers can be organized. Such a mechanism works as an insurance mechanism transferring resources to the country hit by a negative economic shock. In addition, such a consolidation creates a common fiscal authority that can issue debt in a currency under the control of that authority. In so doing, it protects the member states from being forced into default by financial markets. It also protects the monetary union from the centrifugal forces that financial markets can exert on the union.
This solution of the systemic problem of the Eurozone requires a far-reaching degree of political union. Economists have stressed that such a political union will be necessary to sustain the monetary union in the long run (see European Commission(1977) and De Grauwe (1992)). It is clear, however, that there is no willingness in Europe today to significantly increase the degree of political union. This unwillingness to go in the direction of more political union will continue to make the Eurozone a fragile construction. I discuss a strategy of small steps in the process of budgetary unification in section 9.
The ECB as a lender of last resort in the government bond market
The single most important argument for mandating the ECB to be a lender of last resort in the government bond markets is to prevent countries from being pushed into a bad equilibrium. The self-fulfilling nature of expectations creates a coordination failure, i.e. the fear of insufficient liquidity pushes countries into a situation in which there will be insufficient liquidity for both the government and the banking sector. The central bank can solve this coordination failure by providing lending of last resort.
Failure to provide lending of last resort in the government bond markets of the monetary union carries the risk of forcing the central bank into providing lending of last resort to the banks of the countries hit by a sovereign debt crisis. And this lending of last resort is almost certainly more expensive. The reason is that most often the liabilities of the banking sector of a country are many times larger than the liabilities of the national government. In 2008 bank liabilities in the Eurozone represented about 250% of GDP. This compares to a government debt to GDP ratio in the Eurozone of approximately 80% in the same year.
While the argument for mandating the ECB to be a lender of last resort in the government bond markets is a strong one, the opposition to giving the ECB this mandate is equally intense. Let me review the main arguments that have been formulated against giving a lender of last resort role to the ECB.
Risk of inflation
A popular argument against an active role of the ECB as a lender of last resort in the sovereign bond market is that this would lead to inflation. By buying government bonds, it is said, the ECB increases the money stock thereby leading to a risk of inflation. Does an increase in the money stock not always lead to more inflation as Milton Friedman taught us? Two points should be made here.
First, a distinction should be introduced between the money base and the money stock. When the central bank buys government bonds (or other assets) it increases the money base (currency in circulation and banks' deposits at the central bank). This does not mean that the money stock increases. In fact during periods of financial crises both monetary aggregates tend to become disconnected. An example of this is shown in Figure 6 . One observes that prior to the banking crisis of October 2008 both aggregates were very much connected.
From October 2008 on, however, the disconnect became quite spectacular. In order to save the banking system, the ECB massively piled up assets on its balance sheets, the counterpart of which was a very large increase in the money base1. This had no effect on the money stock(M3) (see Figure 2 ). In fact the latter declined until the end of 2009. The reason why this happened is that banks piled up the liquidity provided by the ECB without using it to extend credit to the non-banking sector. A similar phenomenon has been observed in the US and the UK.
Another way to understand this phenomenon is to note that when a financial crisis erupts, agents want to hold cash for safety reasons. If the central bank decides not to supply the cash, it turns the financial crisis into an economic recession and possibly a depression, as agents scramble for cash. When instead the central bank exerts its function of lender of last resort and supplies more money base, it stops this deflationary process. That does not allow us to conclude that the central bank is likely to create inflation.
Al this was very well understood by Milton Friedman, the father of monetarism who cannot be suspected of favoring inflationary policies. In his classic book coauthored with Anna Schwartz, A Monetary History of the United States, he argued that the Great Depression was so intense because the Federal Reserve failed to perform its role of lender of last resort, and did not increase the US money base sufficiently (see Friedman and Schwartz(1961) . In fact, on page 333, Friedman and Schwartz produce a figure that is very similar to Figure 2 , showing how during the period 1929-33 the US money stock declined, while the money base ("high powered money") increased. Friedman and Schwartz argued forcefully that the money base should have increased much more and that the way to achieve this was by buying government securities. Much to the chagrin of Friedman and Schwartz, the Federal Reserve failed to do so. Those who today fear the inflationary risks of lender of last resort operations should do well to read Friedman and Schwartz(1961).
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Fiscal consequences
A second criticism is that lender of last resort operations in the government bond markets can have fiscal consequences. The reason is that if governments fail to service their debts, the ECB will make losses. These will have to be borne by taxpayers. Thus by intervening in the government bond markets, the ECB is committing future taxpayers. The ECB should avoid operations that mix monetary and fiscal policies (see Goodfriend (2011)). There is another dimension to the problem that follows from the fragility of the government bond markets in a monetary union. I argued earlier that financial 2 The same is true with foreign exchange market operations that can lead to large losses as has been shown by the recent Swiss experience. markets can in a self-fulfilling way drive countries into a bad equilibrium, where default becomes inevitable. The use of the lender of last resort can prevent countries from being pushed into such a bad equilibrium. If the intervention by the central banks is successful there will be no losses, and no fiscal consequences.
What about moral hazard?
Like with all insurance mechanisms there is a risk of moral hazard. By providing a lender of last resort insurance the ECB gives an incentive to governments to issue too much debt. This is indeed a serious risk. But this risk of moral hazard is no different from the risk of moral hazard in the banking system. It would be a terrible mistake if the central bank were to abandon its role of lender of last resort in the banking sector because there is a risk of moral hazard. In the same way it is wrong for the ECB to abandon its role of lender of last resort in the government bond market because there is a risk of moral hazard.
The way to deal with moral hazard is to impose rules that will constrain governments in issuing debt, very much like moral hazard in the banking sector is tackled by imposing limits on risk taking by banks. In general, it is better to separate liquidity provision from moral hazard concerns. Liquidity provision should be performed by a central bank; the governance of moral hazard by another institution, the supervisor. This has been the approach taken in the strategy towards the banking sector: the central bank assumes the responsibility of lender of last resort, thereby guaranteeing unlimited liquidity provision in times of crisis, irrespective of what this does to moral hazard; the supervisory authority takes over the responsibility of regulating and supervising the banks.
This should also be the design of the governance within the Eurozone. The ECB assumes the responsibility of lender of last resort in the sovereign bond markets. A different and independent authority takes over the responsibility of regulating and supervising the creation of debt by national governments. To use a metaphor: When a house is burning the fire department is responsible for extinguishing the fire. Another department (police and justice) is responsible for investigating wrongdoing and applying punishment if necessary. Both functions should be kept separate. A fire department that is responsible both for fire extinguishing and punishment is unlikely to be a good fire department. The same is true for the ECB. If the latter tries to solve a moral hazard problem, it will fail in its duty to be a lender of last resort.
Budgetary Union: a strategy of small steps
While a full budgetary union appears to be a perspective for the very long run, there is a strategy of small steps that could be implemented relatively quickly and that could show the way to a fuller budgetary unionThis consists in the joint issue of Eurobonds.
By jointly issuing Eurobonds, the participating countries become jointly liable for the debt they have issued together. This is a very visible and constraining commitment that will convince the markets that member countries are serious about the future of the euro (see Verhofstadt(2009), Juncker and Tremonti (2010)). In addition, by pooling the issue of government bonds, the member countries protect themselves against the destabilizing liquidity crises that arise form their inability to control the currency in which their debt is issued. A common bond issue does not suffer from this problem.
The proposal of issuing common Eurobonds has met stiff resistance in a number of countries (see Issing (2010)). This resistance is understandable. A common Eurobond creates a number of serious problems that have to be addressed.
A first problem is moral hazard. The common Eurobond issue contains an implicit insurance for the participating countries. Since countries are collectively responsible for the joint debt issue, an incentive is created for countries to rely on this implicit insurance and to issue too much debt. This creates a lot of resistance in the other countries that behave responsibly. It is unlikely that these countries will be willing to step into a common Eurobond issue unless this moral hazard risk is resolved.
A second problem (not unrelated to the previous one) arises because some countries like Germany, Finland and the Netherlands today profit from triple A ratings allowing them to obtain the best possible borrowing conditions. The question arises of what the benefits can be for these countries. Indeed, it is not inconceivable that by joining a common bond mechanism that will include other countries enjoying less favourable credit ratings, countries like Germany, Finland and the Netherlands may actually have to pay a higher interest rate on their debt.
These objections are serious. They can be addressed by a careful design of the common Eurobond mechanism. The design of the common Eurobonds must be such as to eliminate the moral hazard risk and must produce sufficient attractiveness for the countries with favourable credit ratings. This can be achieved by working both on the quantities and the pricing of the Eurobonds.
Thus, my proposal would be to seek a combination of the Eurobond proposal made by Bruegel (Delpla and von Weizsäcker(2010) and the one made by De Grauwe and Moesen (2009). It would work as follows. Countries would be able to participate in the joint Eurobond issue up to 60% of their GDP, thus creating "blue bonds". Anything above 60% would have to be issued in the national bond markets ("red bonds"). This would create a senior (blue) tranche that would enjoy the best possible rating. The junior (red) tranche would face a higher risk premium. This existence of this risk premium would create a powerful incentive for the governments to reduce their debt levels. In fact, it is likely that the interest rate that countries would have to pay on their red bonds would be higher than the interest rate they pay today on their total outstanding debt (see Gros(2010) on this). The reason is that by creating a senior tranche, the probability of default on the junior tranche may actually increase. This should increase the incentive for countries to limit the red component of their bond issues.
The Bruegel proposal can be criticized on the following grounds. To the extent that the underlying risk of the government bonds is unchanged, restructuring these bonds into different tranches does not affect its risk. Thus, if the blue bond carries a lower interest rate, the red bond will have a higher interest rate such that the average borrowing cost will be exactly the same as when there is only one type of bond (see Gros (2011)). This is an application of the Modigliani-Miller theorem which says that the value of a firm is unaffected by the way the liabilities of that firm are structured.
All this is true to the extent that the underlying risk is unchanged. The point, however, is that the common bond issue is an instrument to shield countries from being pushed into a bad equilibrium. If the common bond issue succeeds in doing so, the underlying risk of the bonds of these countries does indeed decline. In that case these countries are able to enjoy a lower average borrowing cost. At the same time the marginal borrowing cost is likely to be higher than the average. This is exactly what one wants to have: a decline of the average debt cost, and an increase in the marginal cost of the debt. The former makes it easier to service the debt; the latter provides strong incentives towards reducing the level of the debt. This feature is important to reduce the moral hazard risk.
The second feature of our proposal works on the pricing of the Eurobonds and it follows the proposal made by De Grauwe and Moesen(2009). This consists in using different fees for the countries participating in the blue bond issue. These fees would be related to the fiscal position of the participating countries. Thus, countries with high government debt levels would face a higher fee, and countries with lower debt levels would pay a lower fee. In practical terms this means that the interest rate paid by each country in the blue bond tranche would be different. Fiscally prudent countries would have to pay a somewhat lower interest rate than fiscally less prudent countries. This would ensure that the blue bond issue would remain attractive for the countries with the best credit rating, thereby giving them an incentive to joint the Eurobond mechanism.
It should be noted that if successful, such a common Eurobond issue would create a large new government bond market with a lot of liquidity. This in turn would attract outside investors making the euro a reserve currency. As a result the euro would profit from an additional premium. It has been estimated that the combined liquidity and reserve currency premium enjoyed by the dollar amounts to approximately 50 basis points (Gourinchas and Rey (2007)). A similar premium could be enjoyed by the euro. This would make it possible for the euro zone countries to lower the average cost of borrowing, very much like the US has been able to do.
Conclusion
A monetary union is more than one money and one central bank. Countries that join a monetary union lose more than an instrument of economic policy (interest rate or exchange rate). When entering the monetary union, they lose their capacity to issue debt in a currency over which they have full control. As a result, a loss of confidence of investors can in a self-fulfilling way drive the country into default. This is not so for countries capable of issuing debt in their own currency. In these countries the central bank can always provide the liquidity to the sovereign to avoid default. This may lead to future inflation, but it shields the sovereign from a default forced by the market.
Thus, member-countries of a monetary union become more vulnerable. Changing market sentiments can lead to "sudden stops" in the funding of the government debt, setting in motion a devilish interaction between liquidity and solvency crises. There is an important further implication of this increased vulnerability. This is that member-countries of a monetary union lose much of their capacity to apply counter-cyclical budgetary policies. When during a recession the budget deficits increase, this risks creating a loss of confidence of investors in the capacity of the sovereign to service the debt. This has the effect of raising the interest rate, making the recession worse, and leading to even higher budget deficits. As a result, countries in a monetary union can be forced into a bad equilibrium, characterized by deflation, high interest rates, high budget deficits and a banking crisis.
These systemic features of a monetary union have not sufficiently been taken into account in the new design of the economic governance of the Eurozone. Too much of this new design has been influenced by the notion (based on moral hazard thinking) that when a country experiences budget deficits and increasing debts, it should be punished by high interest rates and tough austerity programs. I have argued that this approach is usually not helpful in restoring budgetary balance.
A monetary union can only function if there is a collective mechanism of mutual support and control. Such a collective mechanism exists in a political union. In the absence of a political union, the member countries of the Eurozone are condemned to fill in the necessary pieces of such a collective mechanism. The debt crisis has made it possible to fill in a few of these pieces. What has been achieved, however, is still far from sufficient to guarantee the survival of the Eurozone.
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Appendix: A model of good and bad equilibria
In this section I present a very simple model illustrating how multiple equilibria can arise. The starting point is that there is a cost and a benefit of defaulting on the debt, and that investors take this calculus of the sovereign into account. I will assume that the country involved is subject to a shock, which takes the form of a decline in government revenues. The latter may be caused by a recession, or a loss of competitiveness. I'll call this a solvency shock. The higher this shock the greater is the loss of solvency. I concentrate first on the benefit side. This is represented in Figure A1 . On the horizontal axis I show the solvency shock. On the vertical axis I represent the benefit of defaulting. There are many ways and degrees of defaulting. To simplify I assume this takes the form of a haircut of a fixed percentage. The benefit of defaulting in this way is that the government can reduce the interest burden on the outstanding debt. As a result, after the default it will have to apply less austerity, i.e. it will have to reduce spending and/or increase taxes by less than without the default. Since austerity is politically costly, the government profits from the default.
A major insight of the model is that the benefit of a default depends on whether this default is expected or not. I show two curves representing the benefit of a default. B U is the benefit of a default that investors do not expect to happen, while B E is the benefit of a default that investors expect to happen. Let me first concentrate on the B U curve. It is upward sloping because when the solvency shock increases, the benefit of a default for the sovereign goes up. The reason is that when the solvency shock is large, i.e. the decline in tax income is large, the cost of austerity is substantial. Default then becomes more attractive for the sovereign. I have drawn this curve to be non-linear, but this is not essential for the argument. I distinguish three factors that affect the position and the steepness of the B U curve:
• The initial debt level. The higher is this level, the higher is the benefit of a default. Thus with a higher initial debt level the B U curve will rotate upwards. • The efficiency of the tax system. In a country with an inefficient tax system, the government cannot easily increase taxation. Thus in such a country the option of defaulting becomes more attractive. The B U curve rotates upwards. • The size of the external debt. When external debt takes a large proportion of total debt there will be less domestic political resistance against default, making the latter more attractive (the B U curve rotates upwards).
Figure A1: The benefits of default after a solvency shock
I now concentrate on the B E curve. This shows the benefit of a default when investors anticipate such a default. It is located above the B U curve for the following reason. When investors expect a default, they will sell government bonds. As a result, the interest rate on government bonds increases. This raises the government budget deficit requiring a more intense austerity program of spending cuts and tax hikes. Thus, default becomes more attractive. For every solvency shock, the benefits of default will now be higher than they were when the default was not anticipated.
I now introduce the cost side of the default. The cost of a default arises from the fact that, when defaulting, the government suffers a loss of reputation. This loss of reputation will make it difficult for the government to borrow in the future. I will make the simplifying assumption that this is a fixed cost. I now obtain Figure A2 where I present the fixed cost (C) with the benefit curves.
Solvency shock Figure A2 : Cost and benefits of default after a solvency shock I now have the tools to analyze the equilibrium of the model. I will distinguish between three types of solvency shocks, a small one, an intermediate one, and a large one. Take a small solvency shock: this is a shock S < S 1 (This could be the shocks that Germany and the Netherlands experienced during the debt crisis). For this small shock the cost of a default is always larger than the benefits (both of an expected and an unexpected default). Thus the government will not want to default. When expectations are rational investors will not expect a default. As a result, a no-default equilibrium can be sustained.
Let us now analyze a large solvency shock. This is one for which S > S 2 . (This could be the shock experienced by Greece). For all these large shocks we observe that the cost of a default is always smaller than the benefits (both of an expected and an unexpected default). Thus the government will want to default. In a rational expectations framework, investors will anticipate this. As a result, a default is inevitable.
I now turn to the intermediate case: S 1 < S < S 2. (This could be the shocks that Ireland, Portugal and Spain experienced). For these intermediate shocks I obtain an indeterminacy, i.e. two equilibria are possible. Which one will prevail only depends on what is expected. To see this, suppose the solvency shock is S' (see Figure A3 ). In this case there are two potential equilibria, D and N. Take point D. In this case investors expect a default (D is located on the B E line). This has the effect of making the benefit of a default larger than the cost C. Thus, the government will default. D is an equilibrium that is consistent with expectations.
But point N is an equally good candidate to be an equilibrium point. In N, investors do not expect a default (N is on the B U line). As a result, the benefit of a default is lower than the cost. Thus the government will not default. It follows that N is also an equilibrium point that is consistent with expectations.
Figure A3: Good and bad equilibria
Thus we obtain two possible equilibria, a bad one (D) that leads to default, a good one (N ) that does not lead to default. Both are equally possible. The selection of one of these two points only depends on what investors expect. If the latter expect a default, there will be one; if they do not expect a default there will be none. This remarkable result is due to the self-fulfilling nature of expectations. Since there is a lot of uncertainty about the likelihood of default, and since investors have very little scientific foundation to calculate probabilities of default (there has been none in Western Europe in the last 60 years), expectations are likely to be driven mainly by market sentiments of optimism and pessimism. Small changes in these market sentiments can lead to large movements from one type of equilibrium to another. The possibility of multiple equilibria is unlikely to occur when the country is a stand-alone country, i.e. when it can issue sovereign debt in its own currency. This makes it possible for the country to always avoid outright default because the central bank can be forced to provide all the liquidity that is necessary to avoid such an outcome. This has the effect that there is only one benefit curve. In this case the government can still decide to default (if the solvency shock is large enough). But the country cannot be forced to do so by the whim of market expectations
